Inhibition of protein-tyrosine phosphatases stimulates insulin secretion in pancreatic islets of diabetic Goto-Kakizaki rats.
Because increased expression of protein tyrosine phosphatases in the pancreatic islets may contribute to impaired insulin secretion in diabetes, we studied the effects of the phosphatase inhibitor peroxovanadate (pV) in islets of spontaneously diabetic Goto-Kakizaki (GK) and control Wistar rats. Insulin release and glucose use were studied in isolated islets of GK and control rats. Insulin release from isolated GK rat islets at 3.3 and 16.7 mmol/L glucose was enhanced by pV in a dose-dependent manner (0.1-1 mmol/L). This was partly in contrast to the effect of pV in Wistar rat islets, where insulin response to 16.7 mmol/L glucose was inhibited by 0.01-0.1 mmol/L of the compound. In GK rat islets, pV was a strong initiator of insulin release and also had some potentiating effect on glucose-stimulated insulin secretion, whereas in Wistar rat islets, pV only had an initiating, and lacked potentiating, effect. The PI3K inhibitor wortmannin suppressed pV-induced insulin release at 3.3 mmol/L but not at 16.7 mmol/L glucose in both GK and Wistar rat islets. The modulatory effects by pV on insulin release were not related to effects by the compound on islet glucose metabolism. Our findings suggest that impaired insulin secretion in GK rat islets is accounted for, at least partly, by increased protein-tyrosine phosphatase activity in B cells.